Background and Aims: Several randomised studies have proved the effects of breast reduction surgery. However, search for predictive factors has not been successful. Therefore we decided to analyse breast dimension changes and to see whether these, or patient characteristics or individual psychosocial factors have an effect on the outcome.
improvement of symptoms after breast reduction surgery has been independent of breast size, resection weight, height, weight, or body mass index (5, (7) (8) (9) (10) . Some studies have tried to find predictive factors for efficient surgery in breast hypertrophy, but without success (11) (12) (13) . Patients with smaller resection weights have an equal improvement in breast-related symptoms as patients with greater resections (10, 14) . Increasing number of co-morbid conditions has been noted to have a negative impact on outcome (7) . In addition, previous studies have suggested a link between postoperative patient dissatisfaction and pa-
INTRODUCTION
Several randomised studies have proved the effects of breast reduction surgery (1) (2) (3) (4) (5) (6) . Surprisingly the tient anxiety or depression (15, 16) . Less psychological distress before surgery seem to improve the outcome (17) , and psychological morbidity preoperatively sometimes contraindicates surgical intervention (18) . At present the medical necessity of breast reduction surgery is better defined by self-report of symptoms than by existing criteria (19) . For instance in Finland, physical symptoms and sternal notch to nipple distance, both discounted by increasing body mass index, are used as official criteria for breast reduction surgery (20) . Newly developed instruments have demonstrated the importance of physical, mental, and sexual well-being in the assessment of breast reduction patients (21) (22) (23) (24) . However, psychosocial factors as body-image orientation, also motivate women to seek reduction mammaplasty and may therefore affect the outcome (25) .
We have previously conducted a prospective randomised trial in which the effects of reduction mammaplasty were clearly noted (1, 2) . Because resection weights do not have an impact the outcome, a thought has arisen that the appearance and shape reconstruction of the breast may play an important role. Therefore ptosis correction could be associated with the outcome. Moreover, an unfavourable nipple position or asymmetry postoperatively could also have a negative impact on outcome. As far as we know, these suggestions have never been addressed before. In order to clarify this, we decided to analyse breast dimension changes and to see whether these have an effect on the outcome of reduction mammaplasty. We looked also for possible associations of patient characteristics and individual psychosocial factors with the outcome.
MATERIAL AND METHODS
Twenty-nine patients having bilateral reduction mammaplasty were assessed at follow-up (1, 2) . The data presented in this study is based on the measurements made to this patient population before and after surgery. The postoperative measurements were taken six months after surgery.
As outcome measures, patients completed two healthrelated quality of life questionnaires (SF-36 and 15D), a condition-specific questionnaire (Finnish breast-associated symptoms questionnaire; FBAS), a pain-rating questionnaire (Finnish pain questionnaire; FPQ), and a mood questionnaire (Raitasalo's modification of the Beck's depression inventory; RBDI) (1, 2) . Changes from preoperative to postoperative were calculated for each outcome measure. A positive value refers to a positive clinical change.
All breast dimension measures were taken in a normal standing position with the shoulders back and the head straight ahead. Breast volume was measured by plastic cup devices. Cup volumes ranged from 150 ml to 2700 ml with intervals from 30 ml to 200 ml correspondingly to increasing volume. When breast volume was located on intervals, an estimate of the accurate volume was made (by visual partition of the interval into two to four divisions). Anthropometric measurements taken were the chest circumference at level of inframammary crease, the breast circumference at the level of nipples, the distance from clavicle to nipple, from sternal notch to nipple, from nipple to midline, from nipple to inframammary crease, and the horisontal diameter of areola. Measures were taken from the upper border of the clavicle 5 cm lateral from the sternoclavicular joint and from and to the center of the nipple.
To determine a "mastopexia effect", a mean change in the sternal notch to nipple distance per breast from preoperative to postoperative was calculated. To assess postoperative nipple position deviation from "normal" or "aesthetically pleasing breast" in proportion to height (26) , an absolute sum for vertical and horisontal deviations was calculated. "Normal" measures applied for height (sternal notch to nipple; nipple to nipple) were for less than 155 cm (19 cm; 19 cm), from 155 to 159 cm (20 cm; 20 cm), from 160 to 164 cm (21 cm; 20 cm), from 165 to 170 cm (22 cm; 21 cm), and for more than 170 cm (23 cm; 22 cm).
The preoperative psychological status was derived from the mood questionnaire (RBDI) results. Social features were collected from patient charts and by interviews.
The study was conducted in the Hospital District of Helsinki and Uusimaa, Finland. Approval for the study was obtained from the Surgical Ethics Research Committee. The patients provided written informed consent.
STATISTICAL ANALYSIS
Data is expressed in means with standard deviations (SD) or in frequencies with percentages (%). Normality of data was screened by the Shapiro-Wilk test. After weighting for breast resection, paired t-test was applied to compare preoperative and postoperative patient weight and body mass index. Probabilities of less than 0.05 were considered significant. Forward stepwise linear regression was applied to assess associations between outcome measure changes and breast dimension changes or patient-related features. F-test probability value for entering and removal was 0.05 and 0.1 respectively. Confidence level chosen was 95 %. As a result of the Bonferroni correction for multiple statistical testing, a significance level of less than 0.006 was established. All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS  16.0 for Macintosh).
RESULTS
Mean patient age was 46.1 (SD 11.3) years and height 1.64 (SD 0.06) meters. At baseline mean weight was 77.2 (SD 10.3) kilograms and at follow-up 76.4 (SD 10.7). Body mass index was 28.8 (SD 3.9) at baseline and 28.5 (SD 4.0) at follow-up. Mean resection weight for right and left breast was 655 (SD 315) and 685 (SD 305) grams respectively. Although absolute weight was reduced postoperatively, there was a tendency towards weight gain when the breast resection weight was taken into account. However, the difference did not reach statistical significance (p = 0.45). All changes in outcome measures were clinically positive within their 95% confidence intervals (Table  1) . Few patients had some clinically negative changes. However, only one patient had negative changes in three of six outcome measures (in the SF-6D and 15D index scores, and the SF-36 mental summary score). Nine patients (31 %) had a clinically negative change in the mental component summary score.
A mean mastopexia effect of approximately ten centimetres could be noted in the patient population (Table 2) . Breast volume was reduced by a mean of 0.8 litres per breast. Only the "vertical nipple deviation from normal" showed a weak association to less improvement in the depression score (Table 3) . Other breast dimensions were not associated with outcome.
Patients that were anxious preoperatively had more improvement in the quality of life index scores (SF-6D and 15D) when compared to patients that were not anxious preoperatively (Table 3) . However, when considering the mental component summary scores (MCS) of SF-36, the effect was the opposite: anxious patients having less improvement. Also patients with lower self-esteem scores preoperatively had a trend to more improvement in quality of life index scores and less improvement in mental health. Preoperatively anxious patients had more improvement in the depression score.
Patients with physically demanding work had more improvement in SF-6D scores and a trend towards less improvement in the mental component summary scores of SF-36 when compared to patients with physically less demanding work (Table 3) . Patients with a single household had a tendency towards less improvement in breast-associated symptoms when compared to patients in a relationship. Patients with a body mass index (BMI) over 25 had a drift to less improvement in self-esteem when compared to patients with normal weight (BMI under 25).
DISCUSSION
We found several associations between psychosocial factors and the outcome. Preoperatively anxious patients or patients with physically more demanding work had more improvement in overall quality of life. However, these patients had less improvement when mental health was considered. Also patients with lower self-esteem preoperatively had a similar trend. Patients with single household status or higher body mass index had a trend to less improvement in breast-related symptoms and self-esteem, respectively. Although psychosocial factors have been found to be important in the assessment of reduction mammaplasty, only one previous study have noted fewer psychological problems to predict better outcome (17) . Past studies have also suggested dissatisfaction with the outcome to be linked to anxiety and depression (15, 16) and increasing number of co-morbid conditions have been noted to have a deteriorating effects on outcome (7). Although the true intervention effect of reduction mammaplasty is a result of the weight reduction of the breasts, some variation is caused by surgery-independent factors. However, these factors may have opposite effects on different outcome measures as found in our study. Found associations were somewhat confusing as preoperatively anxious patients had better improvement when measured in overall quality of life (SF-6D and 15D index scores), but less improvement when the mental component summary score of SF-36 was considered. Physically demanding occupational status demonstrated alike relations. One can ask if the expectations of these patients were unrealistic as breast reduction naturally is not the treatment of choice for psychological disorders or decreased work capacity, although it certainly reduces the overall physical and psychological distress. This discrepancy between patient expectations and attainable benefit may have caused disappointment and less improvement in mental health.
Patients living in a single household had a trend to less decrease of breast-associated symptoms when compared with patients in a relationship. This could be explained by more positive feedback, acceptance, and support that patients in a relationship may have received from their spouses or family members after the operation. Women in a relationship have been found to be less motivated to enhance their appearance by cosmetic surgery (including breast reduction surgery) and this overall better satisfaction with their body-image may also explain the difference (25) .
Patients with no overweight had a trend to better improvement in self-esteem when compared with patients whose body mass index was over 25. This comes as no surprise as being overweight may affect negatively self-esteem (27) and body-image (25) . However, patients with greater body mass index or greater resection weights have been shown to gain more improvement after breast reduction in terms of work of breathing (28, 29) .
In our study it seems that breast dimensions or their changes did not have an effect on the outcome. The "mastopexia effect" or the postoperative "horisontal nipple deviation from normal" were as well not associated with the outcome. Only the "vertical nipple deviation from normal" (a slight ptosis) showed somewhat weak association to less improvement in the depression score. However, it did not reach sta-tistical significance. Nevertheless, our sample size was relatively small and brings limitations to the interpretation of the possible relations.
In conclusion, the outcome of reduction mammaplasty is affected more by psychosocial factors than by changes in breast dimensions. Therefore preoperative evaluation of psychological morbidity should be considered. Moreover, it may be useful to discuss the effects of reduction mammaplasty more carefully with patients with certain factors, as anxiety, overweight or physically strenuous work.
